Arsenic and cadmium are inhibitors of cyanobacterial dinitrogenase reductase (nifH1) gene.
The enzyme nitrogenase complex is a key component conferring nitrogen fixation in all known diazotrophs. This study for the first time examines the impact of As, Na, Cd, Cu and butachlor on component II (dinitrogenase reductase, nifH1) of nitrogenase from diazotrophic cyanobacterium Anabaena sp. PCC7120 using in silico and wet lab approaches. The nifH1 of Anabaena is a glycine-rich stable protein having DNA-binding properties and shows close similarity with free living compared with symbiotic diazotrophs. Phylogenetic tree revealed an adverse effect of the selected stresses on close homologs across the diazotroph community. The protein interaction network demonstrated the presence of nirA, glnA, glnB, alr4255 and alr2485 proteins besides nif proteins, suggesting their involvement in nitrogen fixation along with nifH1. Homology modelling and docking under As, Na, Cd, Cu and butachlor revealed an interaction between stressors and nifH1 protein which was further validated by a transcript of the gene through quantitative real-time PCR (qRT-PCR). Presence of binding sites for As, Na, Cd and Cu on oxyR promoter attested their adverse affects on nifH1. Maximum down-regulation of nifH1 in Cd and As followed by salt, copper and butachlor revealed that arsenic and cadmium were most potential inhibitors of nitrogenase of diazotrophic community, which might negatively affect crop yield.